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Abstract 
A process of risk management in projects is a rational chain of practices by which decision-agents plan and execute actions 
and control the results in order to keep the implementation of the project under certain conditions (time, cost and quality 
parameters’ set). With the purpose of providing guidelines for the selection of the best practices taking into account the 
organizational maturity and project complexity, a theoretical framework to classify and associate those practices to each 
phase of the project life cycle and to each project risk management process is proposed. Future research efforts will be 
directed towards reﬁning the framework and testing it in multiple case studies. 
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1. Introduction 
A process of risk management in projects is a rational chain of practices taken by decision-agents in order to 
keep the implementation of the project under certain conditions. The decision-agents need to identify, analyze 
and evaluate the risks in all project life cycle and use their organizational structure and administrative practices 
in order to act on the risks in favor of the project. Project complexity and the maturity of the organizations are 
viewed as important factors that can affect the success of a project [1,2,3]. In literature, project complexity are 
characterized by huge investments, long execution processes, many resources, stakeholders’ involvement, and 
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instable economic and political environments [4,5]. Maturity refers to an organization that is completely aware 
of risk and proactively takes actions based on risk information (which is much related with the knowledge/skills 
of the project personnel). The present work develops a theoretical framework classifying practices based on the 
corporate maturity, the project complexity for all the phases of the life cycle of a project. Therefore, this study 
addresses the following research questions: what are the practices associated to project’s performance that the 
project managers (PM) use in each phase of the risk management process? Is it possible to build a generic 
framework to different kinds of project (dimensions, economic sectors, complexity)? 
To develop this framework an extensive literature review is made, interviews were conducted with selected PM 
to gain insights into the importance of the practices, PM skills, complexity’s factors, constraints associated with 
projects, organization culture and stakeholders influence, and a questionnaire is created. This questionnaire is 
based on the work of Del Caño [3], complemented with information collected from interviews. The answers 
will contribute to build our framework. 
2. Literature review 
This literature review search for generic frameworks that presented practices used in the different steps of 
the project risk management process and has three main objectives to: 1) Identify previous frameworks; 2)  
Analyze the methodological choices in this research’s field; and 3) Collect the practices recommended by the 
literature and classify them according to the steps of project risk management’s process. 
This search obtained 93 articles that cite practices and/or techniques used in some of the steps of the risk 
management process. This selection led to a set of 56 articles published from 1995 to 2013. Of this set only 29 
articles associate risk management practices to project performance. Of the remaining 29 articles, twelve present 
practices and techniques for all stages of the project risk management process. Among these twelve articles, ten are 
dedicated to specific sectors of application of project management, as the sectors of construction and information 
technology. So, they do not have the character of the applicable instrument to any project, according to the premise 
contained in the objective of this study that the practices and techniques are applicable to risk management of 
projects of any area. The table 1 presents the result of the filtering process of these articles, according the starting 
questions that guided this literature review.  
 
Table 1. Article’s Filtering process 
Filter applied Remaining articles after filtering step 
Empirical or theoretical articles collected 
combining  keywords “Risk 
Management” or “Risk Assessment” with 
“practice” or “technique”, which cited 
examples of practice or technique’s 
applications 
Baharmand et al. (2013), Besner & Hobbs (2013), Kuo & Lu (2013), Teller & Kock (2013), Petit 
(2012), Schroeder & Hatton (2012), Ojiako et al (2012), Gil & Tether (2011), Robinson & Levy 
(2011), Pajares & López-Paredes (2011), Jin & Zhang (2011), Fortune et al. (2011), Zwikael & Ahn 
(2011), Nieto-Morote & Ruz-Vila (2011), Dey (2010), Dikmen et al (2010), Papke-Shields et al. 
(2010), Khoja et al. (2010), Sadeghi et al. (2010), Kululanga & Kuotcha (2010), de Bakker et al. 
(2010), Constantine & Solak (2009), Yeo & Ren (2009), Kwak & Smith (2009), Sanchez et al. (2009), 
Cox (2008), Hayashi & Kataoka (2008), Luu et al. (2008), Zhou et al. (2008), Sanchez et al. (2008), 
Dey et al. (2007), Ahmed et al. (2007), Deleris et al. (2007a), Deleris et al. (2007b), Zwikael & Sadeh 
(2007), Chapman (2006), Cervone (2006), Bourne & Walker (2005), Barber (2005), Wallace et al. 
(2004), Chapman & Ward (2004), Parker & Mobey (2004), Patterson & Neailey (2002), Caño & de la 
Cruz (2002), White & Fortune (2002), Lu & Tzeng (2002), Baccarini & Archer (2001), Raz & 
Michael (2001), Carr & Tah (2001), McGrew & Bilotta (2000), Ward (1999), Baldry (1998), Klein & 
Cork (1998), Gümüsoglu & Tütek (1998), Chapman (1997), Ward & Chapman (1995) 
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Association between project risk 
management practices and performance 
Teller & Kock (2013), Gil & Tether (2011), Fortune et al. (2011), Zwikael & Ahn (2011), Dey (2010), 
Dikmen et al. (2010), Papke-Shields et al. (2010), de Bakker et al. (2010), Kululanga & Kuotcha 
(2010), Yeo & Ren (2009), Kwak & Smith (2009), Hayashi & Kataoka (2008), Luu et al. (2008), 
Zhou et al. (2008), Ahmed et al. (2007), Dey et al. (2007), Deleris et al. (2007a), Deleris et al. (2007b), 
Zwikael & Sadeh (2007), Cervone (2006), Barber (2005), Wallace et al. (2004), Patterson & Neailey 
(2002), Caño & de la Cruz (2002), White & Fortune (2002), Carr & Tah (2001), Raz & Michael 
(2001), McGrew & Bilotta (2000), Baldry (1998) 
Presentation of practices or techniques for 
all steps of project risk management 
Dikmen et al. (2010), Papke-Shields et al. (2010), Kululanga & Kuotcha (2010), Yeo & Ren (2009), 
Hayashi & Kataoka (2008), Dey et al. (2007), Deleris et al. (2007), Deleris et al. (2007), Cervone 
(2006), Patterson & Neailey (2002), Raz & Michael (2001), Carr & Tah (2001) 
Framework for project in different areas Papke-Shields et al. (2010) e Yeo & Ren (2009) 
 
Table 2 show the methodology followed for the group of 29 articles where their authors identified practices and/or 
techniques used in risk management. The main economic sectors are information technology sector and construction 
and infrastructure sector. Probably, that happens because they present higher responsibility and complexity, so exist 
greater appeal for using practices and techniques in order to demonstrate that the adequate management effort has 
been made to achieve the best performance.  
Table 2. Methodological analysis 
Article Sector Methodological Choice 
01 - Teller & Kock (2013) Information Technology survey, 166 respondents 
02 - Gil & Tether (2011) Construction and infrastructure 3 case studies 
03 - Fortune et al. (2011) Generic Survey, 150 respondents 
04 - Zwikael & Ahn (2011) Generic Survey, 701 respondents 
05 - Dikmen et al. (2010) Construction and infrastructure Delphi, 30 respondents 
06 - Papke-Shields et al. (2010) Generic Survey, 142 respondents 
07 - Dey (2010) Oil and Gas 4 case studies 
08 - Kululanga & Kuotcha (2010)Construction and infrastructure Survey, 51 respondents 
09 - De Bakker et al. (2010) Information Technology Literature review 
10 - Kwak & Smith (2009) Defense 1 study case 
11 - Yeo & Ren (2009) Generic- Complex Projects 51 case studies 
12 - Hayashi & Kataoka (2008) Information Technology 1 case study 
13 - Zhou et al. (2008) Information Technology 1 case study 
14 - Luu et al. (2008) Construction and infrastructure 3 case studies 
15 - Deleris et al. (2007a) Information Technology Simulation 
16 - Deleris et al. (2007b) Information Technology Simulation 
17 - Zwikael & Sadeh (2007) Generic Survey, 202 respondents 
18 - Ahmed et al. (2007) Development of products Literature review 
19 - Dey et al. (2007) Information Technology Case study 
20 - Cervone (2006) Information Technology Literature review 
21 - Barber (2005) Generic 9 case studies 
22 - Wallace et al. (2004) Information Technology Survey, 507 respondents 
23 - Patterson & Neailey (2002) Automobile industry Risk Register evaluation 
24 - White & Fortune (2002) Generic Survey, 236 respondents 
25 - Caño & de la Cruz (2002) Construction and infrastructure Delphi, 20 respondents  
26 - Carr & Tah (2001) Construction and infrastructure Fuzzy Logic in project simulation 
27 - Raz & Michael (2001) Information Technology Survey, 400 respondents 
28 - McGrew & Bilotta (2000) Information Technology 2 case studies 
29 - Baldry (1998) Public Sector Literature review 
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The main methodological approach adopted in these articles is the survey. The survey is constantly applied 
to build theoretical models in project risk management. Table 3 resumes the practices and techniques that we 
select to use in our questionnaire. The questionnaire is created based on the works of Hass (2009), Yeo & Ren 
(2009), Papke-Shields et al. (2010), Zwikael & Ahn (2011) and Kardes et al. (2013), and with the information 
collected in the interviews. 
 
Table 3 – Practices and techniques to be used in questionnaire 
Project Risk 
Management 
Process’ step 
Practice or technique collected from literature review Sources (articles) 
1 – Identtify 
risks 
Risk Register, Risk Documentation Form or Risk Management Ledger; Risk 
Checklist; Information Gathering Techniques; Periodic Risk Review; Project Risk 
Ranking; Brainstorming; PERT; Project Cost Overruns monitored by means of 
budget; Project Time Overruns Monitored by means of schedule; Interview with 
experts; Weighting; Delphi Method; Project Raw Data; Failure Modes and Effects 
Analysis (FMEA); Fault Tree Analysis or Event Tree Analysis; Questionnaires and 
interviews; Hazard Analysis (HAZAN) e Hazard and Operability Studies (HAZOP); 
Life Cycle Cost Analysis; Ishikawa Diagram 
Teller & Kock (2013), Fortune et al. (2011), 
Dey (2010), Dikmen et al. (2010), Papke-
Shields et al. (2010), de Bakker et al. (2010), 
Kululanga & Kuotcha (2010), Yeo & Ren 
(2009), Kwak & Smith (2009), Hayashi e 
Kataoka (2008), Zhou et al. (2008) 
2 – Analyze 
and Evaluate 
Risks 
Risk Register, Risk Documentation Form or Risk Management Ledger; Probability 
and Impact Grids, Risk Matrix or Risk Map; Project Risk Ranking; Weighting; Delphi 
method; Probabilistic analysis and Reliability Analysis; Monte Carlo simulation; 
Multi-criteria analysis with fuzzy logic; PERT; Critical Path Method (CPM) or 
Critical Path Analysis (CPA); SWOT Analysis; Analytic Hierarchy Process; Clusters 
Analysis 
Zwikael & Ahn (2011), Fortune et al. (2011), 
Dey (2010), Dikmen et al. (2010), Papke-
Shields et al. (2010), Kululanga & Kuotcha 
(2010), Yeo & Ren (2009), Kwak & Smith 
(2009), Hayashi & Kataoka (2008), Zhou et al. 
(2008) 
3 – Plan and 
Act Against 
the Risks 
Action Plan or Mitigation Plan with Avoiding, Transferring or Mitigating actions 
against risk; Continuous review of the Action Plan or the Mitigation Plan with 
Avoiding, Transferring or Mitigating actions against Risk; Contingency plan; Risk 
Owner definition; Planning and Re-planning of the project with optimized resource 
allocation; SWOT Analysis; Contract as a tool for mitigation, transfer and elimination 
of risk; Design Flexibility; 5W2H  
Teller & Kock (2013), Gil & Tether (2011), 
Zwikael & Ahn (2011), Dikmen et al. (2010), 
Papke-Shields et al. (2010), de Bakker et al. 
(2010), Kululanga & Kuotcha (2010), Yeo & 
Ren (2009), Zhou et al. (2008) 
4 – Control the 
Risks 
Periodic risk review; Reported Monitoring of Project Risks, including Status Risks 
Report and Status Actions Taken Against Risks; Organizational structure of Risk 
monitoring; Project Cost Overruns monitored by means of budget; Project Time 
Overruns monitored by means of schedule; PERT; Project Raw Data; Earned Value 
Management (EVM) and Earned Value Analysis (EVA); Quality control; Key 
Performance Index (KPI); Customer satisfaction survey; S-Curve; Balanced 
Scorecard; Monitoring by means of Milestones  
Teller & Kock (2013), Dikmen et al. (2010), 
Papke-Shields et al. (2010), Kululanga & 
Kuotcha (2010), Yeo & Ren (2009), Kwak & 
Smith (2009), Hayashi & Kataoka (2008), Luu 
et al. (2008) 
5 – Report and 
Integrate 
Against the 
Risks 
Communication practices; Report of Situation of Actions Against Risks; Integration 
practices; Knowledge management; Training and Capacity; Stakeholders' behaviors 
and expectations management 
Teller & Kock (2013), Gil & Tether (2011), 
Dikmen et al. (2010), Papke-Shields et al. 
(2010), de Bakker et al. (2010), Kululanga & 
Kuotcha (2010), Yeo & Ren (2009), Hayashi & 
Kataoka (2008), Luu et al. (2008) 
6 - Support 
Risk Project 
Management 
Periodic Risk Meeting or Periodic Project Meeting; Benchmarking; Prototype or 
Mock-up; Document Review; TQM, ISO or EFQM Implementation; Human 
Resources Management practices; Project Risk Management Maturity Analysis 
Teller & Kock (2013), Gil & Tether (2011), 
Papke-Shields et al. (2010), Kululanga & 
Kuotcha (2010), Yeo & Ren (2009), Luu et al. 
(2008) 
 
Despite, some of these articles studied practices associated with the project’s complexity and the maturity of 
organization [1,2,3] they only focus in the identification of the risk. Our approach considers all project risk 
management process steps. By analysing the articles, 115 practices were raised. Considering only articles that 
associate the practice with the performance of the project, the number of practices was reduced to 82. A further 
reduction was obtained by being kept in the search only practices collected in articles published between 2008 
and 2013, which has resulted in 60 practices (14 articles) to be used in our questionnaire.  
3. Conceptual framework 
Figure 1 shows our conceptual framework that tries to assist the understanding how risk management 
techniques and practices can be related to the the steps of the project risk management process considering the 
maturity, the complexity and the project life cycle. Several case studies will be used to validate our approach. 
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Fig. 1. conceptual framework 
4. Conclusion 
The proposed work contributes to reduce a gap in project risk management literature, inadequacy between 
the techniques and practices with project performance. This work will try to prove this relationship through the 
use of a questionnaire and respective validation by case studies. We identify relatively homogeneous groups of 
professionals/projects according to their main features (e.g., project dimension, complexity, length, team 
experience, stakeholders influence) using multivariate statistics. Our conceptual framework should help the 
project managers in the selection of the best practices and techniques according to project complexity and 
maturity of organizations. 
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